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ABSTRACT

An experimental study was performed for the behavior of the burner flame which results from
burning of the liquid hydrocarbon fuel atomized by an ultrasonic transducer. Configurations of the
flame and combustion-field were caught by both high-speed camera and thermo-graphic camera, and
those images were analyzed in detail through a image post-processing. As a result, the
combustion-field grew and reaction-temperature rose due to the strengthening of combustion reaction
with the increasing flow-rate of carrier-gas. In addition, a phenomenon of flame flickering was
discussed through the comparative analysis of the variational behavior between the visible flame and
IR (Infrared) flame-field. Also, the flickering frequency of the flame was confirmed through FFT (Fast

Fourier Transform) analysis employing the flame area.
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Fig. 1 Ultrasonic atomization method.
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Table 1. Variation of power consumption according
to the change of input voltage.
Input voltage Power consumption
DC 30 V 102.0 W
DC 35 V 1345 W
DC 40 V 171.0 W

SC

Reservoir

gl %Kerosene‘-

--------- : Data Signal Line —.=.=:Fuel Flow Line
————— : Gas Flow Line : Electronic Signal Line
- — —:Light Path

PAC: Programmable Automation Controllers

DACS: Data Acquisition and Control System

HSC: High-speed Camera

TC: Thermo-graphic Camera

Fig. 2 Schematic of experimental setupl18].
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Fig. 4 Configuration of experimental burner[18].
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Fig. 5 Flow-chart for image-processing[18].
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Fig. 6 High-speed camera images of visible flames according to the change of carrier-gas flow-rate and ultrasonic
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Fig. 8 Thermo—graphic images of combustion according to the change of carrier-gas flow-rate and ultrasonic
oscillator power.
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